Abstract. Genetic parameters (heritability, phenotypic and genetic correlations) were estimated for a range of visual and measured wool traits recorded from the 2008 shearing of the initial cohort of Merino progeny born into the Sheep CRC's Information Nucleus Flock. The aim of this initial analysis was to determine the feasibility of selectively breeding Merino sheep for softer, whiter, more photostable wool and to quantify the likely impact on other wool production and quality traits. The estimates of heritability were high for handle and clean colour (0.86 and 0.70, respectively) and moderate for photostability (0.18), with some evidence of maternal effects for both handle and photostability. The phenotypic correlations between handle and clean colour and between handle and photostability were close to zero, indicating that achieving the 'triple' objective of softer, whiter, more photostable wool in the current generation through phenotypic selection alone would be difficult. There was evidence of an antagonistic relationship between handle and photostability (-0.36), such that genetic selection for softer wool will produce less photostable wool that will yellow on exposure to UV irradiation. However genetic selection for whiter wool is complementary to photostability and will result in whiter wool that is less likely to yellow. Genetic selection to improve handle, colour and photostability can be achieved with few detrimental effects on other visual and measured wool traits, particularly if they are included in an appropriate selection index.
Introduction
Ninety percent of the Australian wool clip is used in apparel (Cottle 2010) , which accounts for 70% of global consumer purchases of wool apparel (Swan 2010) . The Merino is the major breed in the national flock, as a consequence Australia produces 60% and 95% of the global total of wool <24.5 mm and 19.6 mm respectively (Swan 2010) . Therefore the unfavourable changes in global fashion and dress codes occurring during the past decade for apparel wool (Woolmark Business Intelligence Group 2004) are of particular relevance to the Australian Merino wool industry. Wool's market share of the traditional autumn/ winter mid-outer-layer knitwear market has been declining steadily because of competition from cotton and synthetic fibres. Furthermore, trends in the major global consumer markets indicate a further weakening of wool's position. Trends towards more individual style, design and structure are evident and the traditional rigid segmentation between formal, casual and sports clothing is losing its significance (Woolmark Business Intelligence Group 2004). As a result, the Australian Merino wool industry faces a challenge in that a wider market base must be developed. The rapidly growing market for lightweight, trans-seasonal, fine-gauge, next-to-skin clothing represents an opportunity for expanding the market for wool. Several key fabric qualities are required to position wool as the fibre of choice in this market segment. These include softness or handle, next-to-skin comfort, whiteness and photostability. The combination of these characteristics with wool's inherent natural moisture and thermal management properties will give wool a significant advantage over cotton and synthetic fibres, which currently dominate the market.
The Cooperative Research Centre (CRC) for Sheep Industry Innovation's Next Generation Wool Quality program is developing metrology and processing technologies to measure fabric handle and improve both the colour (whiteness) and photostability (colour fastness of the final garment) of Australian Merino wool fabrics. A potential alternative to the improved processing technology is genetic selection for animals with softer, whiter, more photostable wool. The genetic diversity of progeny born in the Sheep CRC's Information Nucleus Flock (INF) (Fogarty et al. 2007 ) will enable us to determine whether it is possible to selectively breed for softer, whiter, more photostable wool and, if so, whether it affects other wool production and quality traits.
Previous work has shown that both handle (softness) (Swan et al. 1997; Hatcher and Atkins 2000; Robinson et al. 2007; Mortimer et al. 2009 ) and colour (James et al. 1990a (James et al. , 1990b Hatcher and Atkins 2000; Wuliji et al. 2001; Hebart and Brien 2009; Smith and Purvis 2009 ) are heritable traits. Photostability is the stability of colour when exposed to UV light, which simulates the yellowing caused by exposure to sunlight. Wool is yellowed by exposure to sunlight, both on the sheep (Holt et al. 1994; Fleet et al. 2010) and in the form of fabric (Millington 2006) . The heritability of thermal stability, based on Y-Z colour after heat treatment, is 0.12 (Dowling et al. 2007 ), indicating that it is possible to select for colour stability. A rapid test for quantifying the photostability of a large number of wool samples has recently been developed, making it possible to estimate genetic parameters for photostability.
This report provides the first estimates of heritability and sire breeding values for handle, clean colour and photostability from the Sheep CRC INF and phenotypic and genetic correlations between these traits and other wool production and quality traits.
Materials and methods
The INF consists of eight flocks at research sites managed by five of the Sheep CRC's partners; three of the flocks are divided between two sites (Fogarty et al. 2007) Prior to shearing at each site, midside samples (75-85 g) were taken from the right side of each animal and a suite of visual wool scores, including greasy colour (GCOL), character (CHAR), dust (DUST), weathering (WEATH) and fleece rot (FLROT) (Australian Wool Innovation and Meat and Livestock Australia 2007), were recorded. Each assessment was made using a five-point system in which low scores represent desirable attributes and high scores represent undesirable attributes. For the first 2 years of the INF data collection, handle (HAND) was included as an optional assessment and was scored at only three sites (IN01, IN07 and IN08) . The Australian Merino Sire Evaluation Association (AMSEA) protocol (Casey et al. 2009 ) was used to assess handle on the animal. Briefly, the fleece was parted at the midside and the staple chosen for assessment (one that did not have a dusty or weathered tip) was stroked with the finger or thumb from the base to the tip. A score of 1-5 was allocated, 1 being the softest and 5 the harshest based on the relative softness of the fibres. The HAND score was assigned independently of the average fibre diameter of the animal as no information on the fibre diameter was made available to the scorer. For each of the visual traits, including HAND, the assessed scores represented the relative position of the animal being scored within its own flock.
Midside samples from each site were freighted to the Melbourne Laboratory of Australian Wool Testing Authority Limited (AWTA) for measurement. Ten staples from each midside sample were subsampled for measurement of staple length (SL) and staple strength (SS) using the ATLAS. The remainder of each midside sample was weighed, washed in hot water with detergent, rinsed and oven-dried at 105 C. The oven- The slaughter group of Merino wethers at Struan (50% of the wethers born) were not tip shorn.
C
The remainder of the wethers and all ewe progeny at Struan were tip shorn.
dried weight was recorded and 16% regain used to calculate the washing yield (YLD). A Shirley Analyser (AWTA Limited, Melbourne, Vic., Australia) was used to card the dried scoured sample before conditioning at 20 C and 65% RH for 24 h, after which 2-mm snippets were sampled via mini-coring. The snippets were measured for mean fibre diameter (FD), FD standard deviation (FDSD), FD coefficient of variation (FDCV) and mean fibre curvature (CURVE) by SirolanÔ Laserscan (AWTA Limited). The carded sample was further subsampled and measured for clean colour (Y-Z) and resistance to compression (RTOC). All AWTA measurements were conducted using standard IWTO test methods. Following clean colour and resistance to compression testing, the carded sample was freighted to CSIRO Materials Science and Engineering's Geelong laboratory for measurement of photostability (PSTAB) using the method of Millington and King (2010) . Reported PSTAB values are the change in colour (Y-Z) after 4 h of UVB irradiation. Clean fleece weight (CFW) was calculated as the product of GFW and the yield. GFW and CFW were corrected to 365-day growth equivalents by dividing fleece weight by the number of days between birth and shearing for untipped flocks and by the number of days between tipping and shearing for the tipped flocks, and then multiplying the result by 365.
ASReml 3.0 (Gilmour et al. 2009 ) was used to estimate fixed effects, variance components and genetic parameters using a general linear mixed model and the residual maximum likelihood method. Fixed effects for each trait were estimated using an initial sire and dam model that included as fixed effects, flock (seven levels: IN01, IN03, IN04, IN05, IN06, IN07 and  IN08 , except for staple length and strength, for which there were three levels: IN01, IN06 and IN07), sex (ewe or wether), dam age (maiden or adult) and birth rearing rank (four levels: SS, single raised as a single; MS, multiple raised as single; TT, twin raised as a twin; and MM, multiple raised as a multiple) with appropriate two-way interactions. Variance parameters were estimated using an animal model in which genetic groups were fitted as a random term. The genetic grouping took into account the different base ewes that were mated at each site. The heritability for each trait was calculated as s Sire breeding values were estimated for handle, clean colour and photostability using the animal model with fixed effects and appropriate significant interactions. Phenotypic and genetic covariances were estimated from a series of bivariate analyses using fixed effects and their interactions, as appropriate from the univariate analyses. Genetic and phenotypic correlations, and their standard errors, were estimated from the appropriate covariances using ASReml. Throughout the paper data are expressed as the mean AE standard error.
Results

Fixed effects and interactions
HAND was scored by different assessors at each of the three sites; therefore, site and scorer are confounded. Although there were significant (P < 0.001) differences in HAND between flocks (Table 2) , it was impossible to separate flock differences from variation between scorers. Ewes had softer wool than wethers (P < 0.05) and there were differences in HAND between the four birth rearing rank categories (P < 0.05). Multiple-born lambs raised as singles had the harshest wool and single-born lambs raised as singles had the softest wool (Table 3) . Twins reared as twins and multiples reared as multiples had intermediate HAND scores, which did not differ from each other. Dam age had no effect on HAND (P = 0.50). Because of confounding between assessor and site, it was impossible to make a definitive conclusion from the two significant interactions with flock [flock · sex (P < 0.001) and flock · birth rearing rank (P < 0.05)]. Among the multiple birth categories, animals born to maiden ewes had softer wool than those born to adult ewes (P < 0.05).
There were differences between the seven flocks in Y-Z (Table 3) . Animals born at Cowra tended to have the most yellow wool [IN03: 9.2 AE 0.1 Tristimulus units (T units)], followed by Turretfield, Katanning and Struan (Table 3) . Rutherglen and Hamilton had the whitest wool and Y-Z did not differ between these two sites (IN04 and IN05: 7.9 AE 0.1 T units). Ewes and wethers grew wool that was similar in Y-Z (P = 0.34) and there was no difference in Y-Z due to birth rearing rank (P = 0.42) or dam age (P = 0.59). The flock · sex interaction was significant (P < 0.01) because ewes had yellower wool than wethers at Kirby and Hamilton and whiter wool than wethers at Struan.
The three flocks differed in PSTAB (P < 0.01). Wool from Turretfield was more resistant to exposure to UVB light (4.0 AE 0.2 T units) than wool from Kirby and Hamilton, which did not differ from each other (4.6 AE 0.1T units). On average, ewe fleeces (4.3 AE 0.1 T units) were more resistant than wether fleeces (4.4 AE 0.1 T units, P < 0.001) but the difference was not consistent across the three flocks because there was a significant flock · sex interaction (P < 0.001) caused by the absence of differences between ewes and wethers at Hamilton and Turretfield. Dam age (P = 0.74) and birth rearing rank (P = 0.37) had no effect on PSTAB.
Heritability
Heritability estimates for HAND and Y-Z were high (0.86 and 0.70, respectively) and the heritability estimate for PSTAB was moderate (0.18) ( Table 4 ). There was evidence of maternal effects for HAND because the inclusion of dam as a random term in the model reduced the heritability by nearly 40%. Maternal effects may also have affected PSTAB, as heritability was reduced by 3% when dam was included in the model. Maternal effects appear to be unimportant for Y-Z because there was no change in heritability when dam was added to the model as a random term.
Sire breeding values
The average HAND score for the 2007 INF progeny was 2.30 AE 0.46; the estimated breeding values of the 32 sires for HAND ranged from -1.04 to 0.86 (Fig. 1) . The average values for Y-Z and PSTAB were 7.89 AE 0.16 T units and 4.46 AE 0.17 T units, respectively, and the corresponding estimated breeding values ranged from -0.88 to 1.10 and from -0.33 to 0.32, respectively.
Phenotypic and genetic correlations between HAND, Y-Z and PSTAB
Phenotypic correlations between HAND and Y-Z and between HAND and PSTAB were close to zero and the phenotypic correlation between Y-Z and PSTAB was favourable but low (Table 5 ). The genetic correlation between HAND and Y-Z was also close to zero, and that between HAND and PSTAB was antagonistic, but low. There was a positive, low genetic correlation with a large standard error between Y-Z and PSTAB.
Phenotypic and genetic correlations of HAND, Y-Z and PSTAB with other wool traits
Phenotypic correlations between HAND and visual and measured wool traits were generally low and less than 0.41 (Table 6 ). The phenotypic correlations between HAND and FLROT, GFW, YIELD, CFW, FDSD and SL were all close to zero. The genetic correlations between HAND and the visual and measured traits were greater than the corresponding phenotypic correlations with the exception of WEATH, CURVE and SL. CHAR and DUST both had positive, high genetic correlations with HAND, and SS had a negative, high genetic correlation with HAND. In contrast, the genetic correlations between HAND and YIELD, FDSD, CURVE and SL were all close to zero. The remaining correlations were medium to low and all but those for FLROT and SS were positive.
The phenotypic correlations between Y-Z and visual traits were all positive but negligible (Table 6) There was a negligible genetic correlation between Y-Z and SS. All phenotypic correlations with PSTAB were negligible except that for FDCV, which was low (-0.21 AE 0.04) ( Table 6 ). Phenotypic correlations with PSTAB were negative, except for those with GFW, YIELD and CFW, which were zero. The genetic correlations between PSTAB and FLROT, YIELD, CURVE, RTOC and SL were all zero. All of the genetic correlations were negative except for that for FDSD. The strongest genetic correlations with PSTAB were for DUST (-0 
Discussion
This report is the first to provide estimates of genetic parameters for HAND, Y-Z and PSTAB from the Sheep CRC's INF flock. The heritability estimates for HAND and Y-Z are considerably higher than those reported previously. For HAND, our estimate was 15% greater than that of Mortimer et al. (2009) and 30% greater than that of Hatcher and Atkins (2000) . For Y-Z, our estimate was 25-28% greater than those of Hebart and Brien (2009) , James et al. (1990a) and Wuliji et al. (2001) and 45% greater than that of Smith and Purvis (2009) . Variation in age at measurement between flocks is unlikely to be the cause of the differences as Smith and Purvis (2009) reported similar heritability estimates for Y-Z for yearlings and adults. The most likely reason for the discrepancies is the method of sire selection used in the INF artificial insemination program. Young sires are generally selected for use in the INF based on high genetic merit for production traits, with deliberate significant divergence for key traits, from a broad range of bloodlines and strains (Fogarty et al. 2007 ). This selection procedure clearly does not meet the assumption of random sampling from a population, which is required for quantitative estimation of genetic parameters. As a result, sire variance may have been inflated for these and other wool related traits within the INF Merino progeny, resulting in relatively high estimates of heritability. Future statistical analysis of INF wool traits when data for more progeny are available may resolve this issue. One option would be to include a fixed term describing the sire type (superfine/fine, fine/medium or medium/broad) in the model. Another would be to better define the genetic groups, which describe the genetic relationships between the base ewes at each of the eight INF sites. Both options will be evaluated. Despite differences in the testing procedure and in the way of expressing results, our heritability estimate for PSTAB (0.18) is similar to that reported by Dowling et al. (2007) for thermal stability (0.12).
The average HAND score of the INF progeny (2.3) was within the softer end of the 1-5 assessment scale. There was considerable variation between sires in estimated breeding value for HAND; the score for one of the sires was nearly a unit less than the average. These results indicate that there is scope for Merino breeders to improve the softness of the wool of their flocks by assessing and selecting sires for HAND. The observed difference in HAND between ewes and wethers in these data was not due to differences in fibre diameter as the ewes were 0.3 mm broader than wethers (17.1 AE 0.16 versus 16.8 AE 0.16 mm). However, the single lambs raised as singles that were ranked as having the softest wool did have the finest fibre diameter (16.8 AE 0.16 mm), which was 0.3 mm finer than the other birth rearing rank categories, which were not different to each other in fibre diameter. The handle of greasy wool is influenced by textural properties, predominantly FD, and compressional properties, predominantly average fibre crimp (Stevens 1994) . As HAND was made a compulsory trait for assessment of the INF flocks in 2010, we intend to further explore the relationships between fibre diameter, fibre curvature and resistance to compression with HAND as more data become available. We also intend to further develop the AMSEA protocol for HAND, removing any ambiguity in the description of the five scores and develop a set of reference standards for HAND to improve the precision of the assessment. Although a better understanding of fabric handle is a key goal for the Sheep CRC, little research has been done to establish the persistence of handle as assessed on the sheep through the processing system to fabric or garments. Studies at CSIRO in the mid-1990s concluded that the textural and compressional components of the handle of raw wool are associated with discernable and measureable differences in fabric (Stevens 1994) . However, the processing batches were paired according to FD and crimp frequency (high versus low). Further work is needed to determine whether residual effects of handle other than those accounted for by FD and crimp persist through processing. The INF flock provides a unique opportunity for investigating the link between the handle of raw wool and that of fabric and perhaps garments. We plan to determine the feasibility of compiling processing lots of adequate volume for processing that differ in HAND but not in mean FD and crimp for possible processing and comparison of fabric and garment handle.
The average Y-Z of the 2007 INF progeny was 7.8 T units, which, although considered good for Merino wool (Wood 2002) , tends to be yellower than literature reports for Merino wool grown in New Zealand (Reid and Botica 1995; Wuliji et al. 1999; Sumner 2005) . The clean colour of wool is influenced by a range of factors, including variation in average FD, environmental differences in grazing environments and the time of shearing. There is a correlation between average FD and Y-Z (Wang and Mahar 2008; Fleet et al. 2009 ), such that finer wools tend to be whiter. Indeed, those INF sites with the finest FD (IN01, 16.2 mm; IN5, 15.4 mm) did tend to have the whitest wool. A similar relationship between fibre diameter and wool colour has been identified in New Zealand Merino sheep (Sumner 2005) . Variation between sheep in the number of sebaceous gland lobes and hence volume of sebum produced may be contributing to this relationship as fine-wool Merinos tend to have a greater density of sebaceous gland lobes (Carter and Clarke 1957) , the sebum of which appears to protect the growing wool fibre from the secretions of the sweat (sudoriferous) glands, which cause yellowing (Sumner and Craven 2005) . Future analyses of INF wool data are planned to determine the effect of correcting for FD on the genetic parameter estimates for Y-Z. Environmental variation between sites in altitude and latitude may be impacting on clean colour as different geographical locations will vary in UV intensity (Rigel et al. 1999) , in soil type and chemistry, causing variation in the trace metal content in the wool (Fleet et al. 2010) . Variation in ambient temperature will also play a role, as sweating has been shown to promote wool yellowing (Sumner et al. 2004; Sumner and Craven 2005) , presumably through variation in the skin population of pseudomonas bacteria, which can contribute to wool yellowing (Dyer et al. 2007) . The time of shearing has a large impact on wool colour (Sumner 2005 ) likely due to dust contamination and weathering, both of which increase the penetration of UV light into the fleece, which is absorbed by chromophores and causes yellowing (Holt et al. 1994; Fleet et al. 2010; King and Millington 2010) . As ewes and wethers were grazed together in the same mob at each INF site, the observed difference in Y-Z between the sexes is not the result of grazing management.
On average, wool shorn from the INF progeny tended to yellow by 4.4 T units after exposure to UVB light. Although the propensity of wool to yellow during growth on the sheep has been studied extensively (Sumner et al. 2004; Sumner 2005; Sumner and Craven 2005; Fleet et al. 2010) , this is the first study to investigate PSTAB under controlled conditions in the laboratory. In this study, sample preparation, the intensity of UV light, the duration of exposure to UV light and sample density were held constant because these affect yellowing . Despite geographical differences and differences in the time of shearing between the three INF sites, the difference in PSTAB was only 0.6 T units. Given the likely variation in the potential for fibre weathering between the three sites and the relationship between weathering and colour (Holt et al. 1994; Fleet et al. 2010 ), this small difference was unexpected. Future analysis of the INF data when future cohorts of progeny are measured will enable quantification of the effect of location and other fixed effects such as sex, age of dam and birth rearing rank. Each of these factors should be accounted for when estimating genetic parameters. Furthermore, although it is well established that sheep tend to produce yellower wool as they age (Hatcher et al. 2005) , it is important to determine whether PSTAB also deteriorates with age and the likely mechanism for any deterioration.
Early indications from this first INF dataset indicate that achievement of the 'triple' objective of softer, whiter, more photostable wool in the current generation through phenotypic selection alone would be difficult. The phenotypic correlations between HAND and Y-Z and between HAND and PSTAB were close to zero, as was the genetic correlation between HAND and Y-Z. Despite the large standard errors, there was evidence of an antagonistic relationship between HAND and PSTAB (-0.36), i.e. genetic selection for softer wool will produce less photostable wool that will yellow on exposure to UVB irradiation. This antagonistic correlation is smaller in magnitude than that reported between FD and CFW (Safari et al. 2005 ) and similar to that reported between total wrinkle score and CFW (Hatcher et al. 2009) . As it has been demonstrated that simultaneous improvement in FD and CFW is possible (Mortimer et al. 2006) , selection for softness need not occur at the expense of PSTAB if both traits are adequately accounted for in an index. Importantly, genetic selection for whiter wool is complementary to PSTAB and will result in whiter wool that is less likely to yellow. The high standard errors associated with these estimates indicate poor precision; however, this is likely to improve as data from additional cohorts of INF progeny become available.
Our data suggest that phenotypic selection of the current generation for softer wool will result in improvements in GCOL, CHAR, DUST and WEATH and will have little effect on FLROT. Among the measured traits, only FD, FDCV, CURVE and RTOC are likely to be affected, and the effects will be positive. These trends are consistent with those reported in the literature (James et al. 1990b; Mortimer et al. 2009 ). Genetic selection for softer wool will result in correlated improvements in GCOL, CHAR and DUST, but the relationship between HAND and FLROT was negative and low, indicating that selection for softer wool may increase the incidence of FLROT. Genetic selection for softer wool is unlikely to have any effect on WEATH, given the negligible estimated genetic correlation and its high standard error. Genetic improvement of HAND may be antagonistic to wool production. Both GFW and CFW had positive, although small, correlations with HAND but the standard errors of these estimates were relatively high. The genetic correlations between HAND and YIELD, FDSD, CURVE and SL were all close to zero and had large standard errors. RTOC, FD and SS each had favourable genetic correlations with HAND, although the strength of the relationships differed (low, medium and high, respectively). Sheep breeders can include HAND in their breeding objectives with little, if any, detrimental effect on other visual and measured traits.
Phenotypic selection for whiter wool, lower Y-Z T units, will generate correlated improvements in each of the visual traits. The phenotypic correlations between Y-Z and both GFW and CFW were antagonistic but they were favourable for both FD and FDSD. The same general trends were observed for the corresponding genetic correlations and all are consistent with published reports (James et al. 1990b; Hebart and Brien 2009; Smith and Purvis 2009) . Within-flock selection to improve PSTAB is unlikely to have a significant effect on any of the visual and measured wool traits, as none of the phenotypic correlations was significantly different from zero. However, if genetic relationships between animals are taken into account, genetic selection to improve PSTAB (i.e. for a smaller change in colour after UV exposure) will have a favourable effect on each of recorded visual wool traits, particularly DUST. The responses among the measured traits varied; generally, they tended to be favourable, although there was evidence of an antagonistic relationship between PSTAB and FD, FDSD and FDCV. However, the standard errors associated with these correlations were high. Breeders who are currently selecting for SS are indirectly improving the PSTAB of their wool because of the high favourable correlation (-0.68 ) between the two traits.
Laboratory measurement of Y-Z, and hence PSTAB, attempts to assess what the human eye perceives as colour. There are three types of photoreceptors in the human eye (cones, rods and photoreceptive ganglions), in addition there are three types of cone cells that are sensitive to specific wavelength peaks in the light spectrum (Wood 2002) . The colour of an object is described in terms of tristimulus values (T units), where X refers to reflected red light, Y refers to reflected green light and Z refers to reflected blue light. With wool, the Y value indicates brightness, higher values indicating greater brightness, and the difference between the Y and Z values (Y-Z) indicates how yellow the wool is (Wood 2002) . Commercial wool testing services report colour as Y-Z (Australian Wool Testing Authority 2000), but to achieve the goal of whiter and brighter wool, the Y value must also be considered as it directly represents brightness. The ultimate level of whiteness (Y-Z) and brightness (Y) is defined as Y and Z equal to 100 and Y-Z = 0. Future analyses of the INF data will include X, Y and Z as individual traits. This will facilitate estimation of genetic correlations between X, Y and Z and other traits and enable us to determine whether faster genetic improvement of clean colour would be achieved by selecting for the individual tristimulus values, X, Y or Z, rather than for Y-Z alone. It will be interesting to determine how the individual tristimulus values vary with location and age of the animal.
Conclusions
This initial analysis of wool data from the INF indicates that is it possible to breed for softer, whiter, more photostable wool. However, a selection index that includes handle, colour and photostability should take into account the antagonistic relationship between handle and photostability. Genetic selection to improve handle, colour and photostability can be achieved with few detrimental effects on other visual and measured wool traits; however, genetic correlations need to be defined with greater precision. The development of a more sophisticated statistical modelling and analysis of data from subsequent INF cohorts are likely to improve the precision of these estimates and provide a more definitive indication of the potential of selection for softer, whiter and more photostable wool.
